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(54) BIAXIALLY STRETCHED POLYESTER FILM FOR MOLDING 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a biaxially stretched polyester film for molding 
excellent in environmental properties, dimensional stability, printability and moldability. 
SOLUTION: In the biaxially stretched polyester film for molding comprising a polyester 
containing an ethylene terephthalate unit and/or an ethylene naphthalate unit as a main 
constituent component, the melting point of the polyester film is not less than 245°C, and the 
stress (F200) at the time of 200%- elongation at 150°C of the polyester film and the heat 
shrinkage factor (SR) at 1 50°C thereof are specified. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h ows ^e word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Biaxial-stretching polyester film for shaping which it is polyester film which consists of 
polyester which makes a main constituent an ethylene terephthalate unit and/or an ethylene naphthalate 
unit, and the melting point of this polyester film is 245 degrees C or more, and is characterized by 
satisfying the following formulas I and II. 

F200 a+F200b<=200 ... Formula 1-1 <=SRa+SRb<=4 ... Formula II (the time of 200% expanding of the 
direction [ in / here / in F200a / 150 degrees C ] of film arbitration -- stress (MPa) -) Stress (MPa) and 
(%) and the rate of a heat shrink of F200a [ in 150 degrees C and 30 minutes / SRa ] and this direction, 
and SRb show 150 degrees C in SRa and the cross direction which goes direct, and the rate of a heat 
shrink for 30 minutes (%) at the time of 200% expanding in the cross direction F200b goes direct with 
F200a. 

[Claim 2] Biaxial-stretching polyester film for shaping according to claim 1 characterized by for the 
plane orientation multipliers of said polyester film being 0.1 1-0.15, and whenever [ breaking extension / 
of the direction of arbitration of this film and the direction of arbitration in 150 degrees C, and the cross 
direction which goes direct ] being 250% or more, respectively. 

[Claim 3] Biaxial-stretching polyester film for shaping according to claim 1 to 2 characterized by the 
heat history temperature of said polyester film being 1 80-245 degrees C. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the polyester film used for front faces, such as a metal, 
wood, paper, and resin, as a sheet for processing. It is related with charges of facing, such as furniture, 
building materials (wallplate etc.), a housing device, a household-electric-appliances device, and 
electronic equipment, and the biaxial-stretching polyester film for shaping suitable as a printing base 
material in more detail. 
[0002] 

[Description of the Prior Art] Conventionally, as a sheet for surface treatment, a polyvinyl chloride film 
is typical and it has been preferably used in respect of workability etc. However, this film has problems, 
such as a problem of toxic gas generating at the time of a film burning by a fire etc., and bleed out of a 
plasticizer, and a new material is called for by the rise of consciousness to an EI in recent years. 
[0003] In order to solve these demands, the approach using transparent polyester film was mentioned, 
but in conventional polyester film, although thermal resistance was good, elongation required for 
fabrication was inadequate, it was not suitable for fabrication nature, and amelioration was desired. As 
an amelioration technique of polyester film, for example by JP,6-4276,B, the membrane switch film 
which used the polyethylenenaphthalate film is proposed, and the film with good dimensional stability is 
obtained. 
[0004] 

[Problem(s) to be Solved by the Invention] However, the technique of JP,6-4276,B of fabrication nature 
was inadequate, and it was a thing unsuitable for the mold-goods application which needs the pushing 
depth. Therefore, the place made into the purpose of this invention is to cancel the trouble of the 
conventional technique, and is to offer the biaxial-stretching polyester film for shaping which it not only 
excels in environment nature, but is excellent in fabrication nature, such as in mold shaping and 
embossing shaping, upwards, and was excellent in printing nature and beautiful nature. 
[0005] 

[Means for Solving the Problem] In order to attain the above-mentioned technical problem, this 
invention takes the following configuration. Namely, biaxial-stretching polyester film for shaping which 
it is polyester film which consists of polyester which makes a main constituent a (b) ethylene 
terephthalate unit and/or an ethylene naphthalate unit, and the melting point of this polyester film is 245 
degrees C or more, and is characterized by satisfying the following formulas I and II. 
F200 a+F200b<=200 ... Formula I-K=SRa+SRb<=4 ... Formula II (the time of 200% expanding of the 
direction [ in / here / in F200a / 1 50 degrees C ] of film arbitration - stress (MPa) --) Stress (MPa) and 
(%) and the rate of a heat shrink of F200a [ in 150 degrees C and 30 minutes / SRa ] and this direction, 
and SRb show 150 degrees C in SRa and the cross direction which goes direct, and the rate of a heat 
shrink for 30 minutes (%) at the time of 200% expanding in the cross direction F200b goes direct with 
F200a. 

Moreover, the biaxial-stretching polyester film for shaping of this invention has the following desirable 
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mode. 

(b) Biaxial-stretching polyester film for shaping given in (b) characterized by for the plane orientation 
multipliers of said polyester film being 0.1 1-0.15, and whenever [ breaking extension / of this film 
arbitration direction and the direction of arbitration in 150 degrees C, and the cross direction which goes 
direct ] being 250% or more, respectively. 

(c) Biaxial-stretching polyester film for shaping given in either (b) characterized by the heat history 
temperature of said polyester film being 180-245 degrees C - (b). It comes out. 

[0006] 

[Embodiment of the Invention] Below, the gestalt of desirable operation of this invention is explained at 
a detail. 

[0007] The polyester used for this invention needs to be a high molecular- weight object constituted by 
the ester bond, and needs to be polyester which makes a main constituent an ethylene terephthalate unit 
and/or an ethylene naphthalate unit. By using the polyester of this presentation, it is compatible in 
thermal resistance and workability. In addition, that it is a main constituent says that the percentage of 
the ethylene terephthalate unit in polyester and/or an ethylene naphthalate unit is more than 60 mol % 
here. 

[0008] As a dicarboxylic acid component used as a raw material of polyester, hydroxy acid, such as 
alicycle group dicarboxylic acid, such as aliphatic series dicarboxylic acid, such as aromatic series 
dicarboxylic acid, such as a terephthalic acid, isophthalic acid, naphthalene dicarboxylic acid, diphenyl 
dicarboxylic acid, diphenylsulfone dicarboxylic acid, difenoxicarboxylic acid, 5 -sodium 
sulfoisophtharate, and a phthalic acid, oxalic acid, a succinic acid, an adipic acid, a sebacic acid, dimer 
acid, a maleic acid, and a fumaric acid, and cyclo hexyne dicarboxylic acid, and a p-oxy-benzoic acid, 
etc. can be used, for example, among these, the rate that a terephthalic acid and/or naphthalene 
dicarboxylic acid close with the polyester in this invention - the inside of a dicarboxylic acid 
component - desirable - more than 70 mol % — it is more preferably desirable from the point of 
thermal resistance and productivity more than 85 mol % and that it is more than 95 mol % especially 
preferably. 

[0009] On the other hand, as a glycol component, aromatic series glycols, such as alicycle group 
glycols, such as aliphatic series glycols, such as ethylene glycol, a propanediol, butanediol, pentanediol, 
hexandiol, and neopentyl glycol, and cyclohexane dimethanol, bisphenol A, and Bisphenol S, a 
diethylene glycol, etc. can be used, for example, among these, the rate that ethylene glycol closes ~ 
desirable - more than 60 mol % - it is more preferably desirable from thermal resistance, productivity, 
and the point of cost more than 70 mol % and that it is more than 85 mol % especially preferably. These 
dicarboxylic acid components and a glycol component may use two or more sorts together. 
[0010] Furthermore, unless the effectiveness of this invention is checked, what copolymerized 
multifunctional compounds, such as trimellitic acid, trimesic acid, and trimethylol propane, as polyester 
used for this invention can also be used. 

[001 1] Although the polyester used for this invention may be one sort of polyester or may be the blend 
of two or more sorts of polyester, it is the blend of polyethylene terephthalate and 
polyethylenenaphthalate preferably at the point which raises workability. 
[0012] In order that the polyester used by this invention may raise an adhesive property and film 
production stability more, 0.50 or more dl/g of 0.55 or more dl/g of intrinsic viscosity of polyester is 
0.60 or more dl/g especially preferably still more preferably preferably. By less than 0.50 dl/g, the 
adhesive property to a pasted up base material may fall [ intrinsic viscosity ]. 

[0013] Although not limited especially as a catalyst at the time of manufacturing the polyester used for 
this invention, an alkaline earth metal compound, a manganese compound, a cobalt compound, an 
aluminium compound, an antimony compound, a titanium compound, titanium / silicon multiple oxide, 
a germanium compound, etc. can be used. A titanium compound, titanium / silicon multiple oxide, and a 
germanium compound are desirable from the point of catalytic activity especially. 
[0014] For example, when adding titanium / silicon catalyst as a catalyst, a terephthalic-acid component 
and an ethylene glycol component are made to react, then titanium / silicon multiple oxide, and 
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phosphorus compounds are added, and the method of carrying out a polycondensation reaction and 
obtaining polyester etc. is preferably adopted until it becomes a fixed diethylene-glycol content under an 
elevated temperature and reduced pressure succeedingly. 

[0015] Although especially the phosphorus compounds added as a thermostabilizer are not limited, a 
phosphoric acid, phosphorous acid, etc. are used preferably. 

[0016] When the polyester film of this invention makes good the beautiful nature of mold goods, 
weatherability, and color fastness of printing about the amount of catalyst survival, it is desirable that 
the relation between the amount M of catalyst metal survival in a film (millimol %) and the amount P of 
Lynn element survival (millimol %) satisfies a degree type. 

To 0.3 <=M/P<=5 pan, both the productivity of a film and thermal stability especially become good for 
it to be three or less, and the value of M/P is desirable. 

[0017] Moreover, the particle selected by arbitration from external particles, such as a well-known 
internal particle with a mean particle diameter of 0.01-10 micrometers, an inorganic particle, and/or an 
organic particle, can be made to contain in polyester. Use of the particle which has the mean particle 
diameter which exceeds 10 micrometers here may produce a defect on a film. As a particle which can be 
used, the organic particle which makes a constituent inorganic particles, such as wet and a dry type 
silica, colloidal silica, silicic acid aluminum, titanium oxide, a calcium carbonate, calcium phosphate, a 
barium sulfate, an alumina, a mica, a kaolin, clay, and hydroxyapatite, and styrene, silicone, an acrylic 
acid, a methacrylic acid, polyester, a divinylbenzene, etc., for example can be used. Especially, the 
organic particle which makes a constituent inorganic particles, such as dry type, wet and a dry type 
colloid silica, and an alumina, and styrene, silicone, an acrylic acid, a methacrylic acid, polyester, a 
divinylbenzene, etc. is used preferably. A section particle, an inorganic particle, and an organic particle 
may use two or more sorts together among these. Moreover, as for these additions, it is desirable that it 
is 0.01 % of the weight - 50% of the weight of the range in total. If it is less than 0.01 % of the weight, 
and film rolling up may become difficult and exceeds 50 % of the weight, possibility of causing a big 
and rough projection, aggravation of transparency and film production nature, etc. will arise. 
[0018] From the point of thermal resistance and workability, the melting point of the polyester film of 
this invention needs to be 245 degrees C or more, and is 248 degrees C - 270 degrees C still more 
preferably 245-270 degrees C preferably. Since thermal resistance is inferior in the melting point being 
less than 245 degrees C, it is not desirable. Moreover, if 270 degrees C is exceeded, it will become the 
inclination for workability to fall. 

[0019] The melting point of polyester film is the endoergic peak temperature at the time of the polymer 
fusion detected at the time of the primary temperature up (1st Run) of a differential scanning calorimeter 
measuring method (DSC) here. 

[0020] The polyester film of this invention needs to satisfy the following types I and II from the point 
which raises a moldability, printing nature, beautiful nature, and dimensional stability. 
F200 a+F200b<=200 ... Formula 1-1 <=SRa+SRb<=4 ... Formula II (the time of 200% expanding of the 
direction [ in / here / in F200a / 150 degrees C ] of film arbitration - stress (MPa) --) Stress (MPa) and 
(%) and the rate of a heat shrink of F200a [ in 150 degrees C and 30 minutes / SRa ] and this direction, 
and SRb show 150 degrees C in SRa and the cross direction which goes direct, and the rate of a heat 
shrink for 30 minutes (%) at the time of 200% expanding in the cross direction F200b goes direct with 
F200a. 

[0021] Formula I It sets, and from the point of a moldability, at the time of stress (F200a), F200a, and 
200% expanding in the cross direction which goes direct, the sum of stress (F200b) needs to be 200 or 
less MPas, and is 150 or less MPas especially preferably 180 or less MPas preferably at the time of 
200% expanding of the direction of film arbitration in 150 degrees C. Moreover, it is 0-40MPa that the 
absolute value of the difference of stress (F200b) is 0-50MPa from the point which makes a moldability 
homogeneity fitness in each direction at stress (F200a), F200a, and the time of 200% expanding in the 
cross direction which goes direct at the time of 200% expanding of the direction of film arbitration in 
150 degrees C desirable especially preferably. 

[0022] In Formula II, the sum of 150 degrees C in F200a, the rate SRa of a heat shrink of this direction 
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(%) and SRa, and the cross direction that goes direct, and the rate SRb of a heat shrink for 30 minutes 
(%) needs to be -1 - 4% of range, and is 0 - 2% especially preferably -1 to 3% preferably. [ / in 1 50 
degrees C and 30 minutes ] - If less than 1 and 4 are exceeded, it is not desirable from the point that 
dimensional stability - the printing pattern after shaping deforms - falls. 

[0023] moreover — from the point of the slack prevention at the time of the milkiness prevention and 
elevated-temperature shaping at the time of shock resistance and fabrication nature excellent in the plane 
orientation multipliers of the polyester film of this invention being 0.1 1-0.15, and folding - desirable - 
further - desirable - 0. 1 2 to 0. 1 5 - it is 0. 1 20-0. 1 45 especially preferably. 

[0024] Furthermore, it is 0.005 or less that the max at the time of it being desirable that dispersion in a 
plane orientation multiplier is small, and measuring ten plane orientation multipliers at intervals of 3cm 
about the longitudinal direction or the cross direction of a film from the flattery nature to each direction 
and a homogeneity moldability and the minimum difference are 0.02 or less especially preferably 0.01 
or less desirable still more preferably. 

[0025] Moreover, difference of the refractive index of the longitudinal direction of the polyester film of 
a moldability and shock resistance, and lamination nature to this invention, and a lateral refractive index 
(birefringence) - It is -0.020-0.003 that it is 0.030-0.001 desirable still more preferably. 
[0026] Moreover, as for whenever [ breaking extension / of the direction of film arbitration and the 
direction of arbitration, and the cross direction which goes direct ], it is desirable that it is 250% or more, 
respectively. [ in / in the polyester film of this invention / 150 degrees C from the point of a 
moldability ] It is 280% or more still more preferably, and is 300% or more especially preferably. When 
it fabricates that whenever [ breaking extension ] is less than 250%, elongation is insufficient and it is 
easy to become poor shaping, such as film peeling. As for the sum total of whenever [ breaking 
extension / of the direction which inclined to the clockwise rotation 45 degrees from film arbitration in 
150 more degrees C ], and, whenever [ breaking extension / of the direction to which 135 degrees 
inclined ], it is desirable that it is 500% or more, and it is 560% or more more preferably. 
[0027] Furthermore, the heat history temperature of the polyester film of this invention has the desirable 
range of 180-245 degrees C. It is 200-245 degrees C especially preferably. If dimensional stability tends 
to get worse that heat history temperature is less than 180 degrees C and 245 degrees C is exceeded, a 
film tear etc. may arise. 

[0028] in addition, heat history temperature - differential scan calorimetric analysis measurement - a 
law - the sub endoergic peak temperature resulting from heat treatment is searched for near [ to the peak 
temperature (melting point) of the endoergic melting curve detected at the time of the primary 
temperature up (1st Run) of a method (DSC) ], and the sub endoergic peak temperature is made into heat 
history temperature. 

[0029] Moreover, as for the degree of crystallinity of the polyester film of this invention, it is desirable 
from the point of thermal resistance, shock resistance, and dimensional stability that it is 50% or more, 
and it is 50 - 55% more preferably. 

[0030] Moreover, as for the thickness nonuniformity of the polyester film of this invention, it is 
preferably desirable from points, such as printing nature and workability, that it is 10% especially 
preferably 15% or less. 

[0031] It is desirable still more desirable that points, such as printing nature to a film, workability, and 
an adhesive property, to wetting surface tension is 50 or more mN/m, and the polyester film of this 
invention is 56 or more mN/m. Although wetted-surface tension can manufacture the film of 50 or more 
mN/m by performing surface treatment, for example, approaches, such as corona-discharge-treatment, 
plasma treatment, flame treatment, UV irradiation processing, electron-beam-irradiation processing, 
chemicals processing, physical surface roughening process, and surface spreading processing, are 
mentioned, especially an art will not be limited if it is the range which does not spoil the effectiveness of 
this invention. Especially, corona discharge treatment is simple and effective technique, and can be used 
preferably. 

[0032] Moreover, various coatings may be performed, and the spreading matter, an approach, and 
thickness will not be especially limited to the polyester film of this invention, if it is the range which 
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does not spoil the effectiveness of this invention. 

[0033] Moreover, 60-degree specular gloss of the point of the beautiful nature after printing to a film is 
desirable, and the polyester film of this invention is 90% or more especially preferably 60% or more. 
[0034] The polyester film of this invention has that good the 20-60Eq /of the point which raises the 
adhesive property of a film and a pasted up base material and the workability after adhesion to whose 
amounts of carboxyl end groups is [ t ] 30-50Eq/t still more preferably preferably. 
[0035] The polyester film of this invention needs to carry out biaxial stretching of the polyester. By 
carrying out biaxial stretching, the film which was excellent in thermal resistance and dimension nature 
can be obtained. 

[0036] Moreover, the polyester film of this invention can be made into a laminated structure as shown in • 
JP,9-24588,A, using the polyester with which classes differ. Although not limited, especially the 
laminating gestalt of this laminated film can mention laminating gestalten, such as A/B, B/A/B, and 
C/A/B, when one layer is expressed with an alphabet single character, for example. 
[0037] It is 15-300 micrometers that it is the point of a moldability, the covering nature to a base 
material, the protection nature on the front face of a base material, and design nature, and is 10-500 
micrometers desirable still more preferably, and the thickness of the biaxial-stretching polyester film for 
shaping of this invention is 20-200 micrometers especially preferably. 

[0038] Although not limited, after supply a well-known melting extruder, extruding in the shape of a 
sheet from a slit-like die, making it stick to a casting drum with methods, such as electrostatic 
impression, carrying out cooling solidification, after drying polyester if needed, for example and 
obtaining a non-extended sheet especially as the manufacture approach of the polyester film of this 
invention, the approach of extending this non-extended sheet is mentioned. 

[0039] As this extension method, any of coincidence biaxial stretching and serial biaxial stretching are 
sufficient. That is, a non-extended sheet is extended and heat-treated crosswise [ of a film / the 
longitudinal direction and crosswise ], and the method of obtaining the film of the planar orientation 
degree made into the purpose is adopted. The coincidence [ which is extended to the longitudinal 
direction after / which is extended crosswise / after what is depended on a tenter method in respect of the 
quality of a film in these methods is desirable and extending to a longitudinal direction / extending a 
biaxial-stretching method or crosswise serially ] biaxial-stretching method which extends mostly a 
biaxial-stretching method or a longitudinal direction, and the cross direction to coincidence serially is 
desirable from the point of dispersion control [ in a plane orientation multiplier ], and thickness 
nonuniformity control, and it is used. 

[0040] As draw magnification of biaxial stretching, they are 1.7 to 4.0 times preferably 1.6 to 4.2 times 
in each direction of a longitudinal direction and the cross direction. In this case, the draw magnification 
of a longitudinal direction and the cross direction may enlarge whichever, and is good also as the same. 
[0041] Moreover, an extension rate has desirable 1,000% 200,000% part for /- and thing [ a part for /]. 
Moreover, with [ extension temperature ] ** [ below ] (glass transition temperature +100), it can be 
made into the temperature of arbitration more than the glass transition temperature of polyester, but it is 
desirable to extend in 80- 1 70 degrees C preferably. 

[0042] It is desirable that a longitudinal direction carries out multistage extension at the point which is 
easy to raise the ductility of the film in 150 degrees C as a still more desirable approach. Although based 
also on the planar orientation degree of the target film, carrying out vertical (longitudinal direction) 
extension in the range below ** (Tg+50) more than Tg first in the 1st step, and carrying out vertical 
extension in the range below ** (Tg+100) more than Tg by the 2nd step further is used preferably. The 
1.5 to 2.0 times as many range of longitudinal magnification as this is [ at the 1st step ] desirable in the 
1 .2 to 2.0 times as many range as this, and the 2nd step. Of course, three or more steps of multistage 
extensions may be performed. 

[0043] After carrying out biaxial stretching of the non-extended sheet, it is desirable to heat-treat a film. 
This heat treatment can be performed by the inside of oven, or the heated roll superiors and the approach 
of conventionally well-known arbitration. Although heat treatment can be made into the temperature of 
with a 120-degree-C or more film temperature [ 245 degree-C or less ] arbitration, it is 180-245 degrees 
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C preferably. 

[0044] Moreover, although heat treatment time amount can be made into the time amount of arbitration, 
it is good to carry out for 1-60 seconds preferably. In addition, this heat treatment may go, loosening a 
film crosswise [ the / longitudinal direction and/or crosswise ]. Furthermore, it is [ extension / re-] good 
in a 1-time or more line to each direction, and heat treatment may be performed after that. 
[0045] Moreover, it is desirable to prepare two or more steps of multiplex-heat-treatment zones, and to 
heat-treat a film from the point which makes heat shrink nature good. For example, when the good heat 
shrink nature in 150 degrees C is required, 185 degrees C or more 245 degrees C or less are made into 
215 degrees C or more 245 degrees C or less especially preferably, and, as for the lst-step heat treatment 
zone, it is more preferably desirable the temperature of 1 80-degree-C or more arbitration 245 degrees C 
or less and to make the 2nd-step heat treatment zone into the temperature requirement below the 150- 
degree-C or more lst-step heat treatment zone temperature. It is desirable to prepare three or more steps 
of multiplex-heat-treatment zones still more preferably, and to cool gradually to the temperature of the 
rate of a heat shrink made into the purpose. 

[0046] The biaxial-stretching polyester film for shaping of this invention is used for a shaping 
application. That is, although it will not be limited especially if it is a shaping application, it is made to 
stick, and it sticks on a metal, wood, paper, resin, etc., and can use for them, for example. After 
preparing a pattern layer or a coloring layer in these pasted up material front faces by printing etc., 
through heat adhesion or adhesives, the polyester film of this invention is stuck, or a pattern layer or a 
coloring layer is prepared in the polyester film of this invention by printing etc., and a pattern layer or 
coloring layer side is stuck on various pasted up materials, and, specifically, can be used for them. 
[0047] As adhesives, here, for example Urea resin system adhesives, melamine resin adhesive, Phenol 
resin adhesive, alpha-olefin resin adhesive, the adhesives by the aquosity macromolecule and the 
mixture of isocyanate, Epoxy system adhesives, solution mold polyvinyl acetate adhesive, emulsion 
mold polyvinyl acetate adhesive, Acrylic emulsion adhesive, hot melt adhesive, cyanoacrylate adhesive, 
Polyurethane adhesive, chloroprene rubber system adhesives, nitrile rubber adhesive, SBR system 
adhesives, denaturation rubber emulsion system adhesives, ethylene copolymer adhesive, resorcinol 
resin adhesive, natural rubber adhesies, cellulosic adhesive, a starch thickening agent, a dextrin, etc. can 
be used. 

[0048] The biaxial- stretching polyester film for shaping of this invention can be used suitable for 
imprint in mold etc. It is concrete, It can use suitable for the application which performs shaping of 
printing and a member to coincidence by using the polyester film of this invention, producing the 
multilayer sheet which consists of the film / mold release layer / top layer (rebound ace court layer) / a 
printing layer / a glue line of this invention, slushing resin on it, and exfoliating the film of this 
invention. In addition, / expresses a laminating here. 

[0049] Moreover, the biaxial-stretching polyester film for shaping of this invention can be used suitable 
also for shaping applications, such as injection molding decoration. 

[0050] Although not limited especially as resin used for imprint in mold or injection molding 
decoration, since an adhesive property and adhesion with a film have ABS plastics, acrylic resin, the 
good polycarbonate, etc., it is used preferably, for example. 

[0051] After the biaxial-stretching polyester film for shaping of this invention being able to perform 
various surface treatment, such as embossing and printing, and being able to use it for shaping, for 
example, printing it on a film, it can fabricate lamination, bending processing, compression processing, 
etc. to a steel plate, and they can be suitably used for it as the charge of facing of furniture, building 
materials (wallplate etc.), a housing device, a household-electric-appliances device, and electronic 
equipment, and a printing base material. 
[0052] 

[Example] Next, although an example explains the effectiveness of this invention, this invention is not 
limited to these examples. First, the measuring method and the evaluation approach of a characteristic 
value are shown below. 

[0053] [The measuring method and the evaluation approach] of a characteristic value 
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(1) The melting point (Tm) and heat history temperature Seiko Instrment Peak temperature of an 
endoergic melting curve at the time of carrying out the temperature up of the 5mg of the film samples by 
part for programming-rate/of 10 degrees C from a room temperature was made into the melting point 
(Tm) using the Make Differential Scan calorimetric analysis equipment DSCII mold. Moreover, the sub 
endoergic peak resulting from heat treatment is detected near [ to the peak temperature (melting point) 
of an endoergic melting curve at the time of carrying out the primary temperature up (1st Run) of the 
heat history temperature ]. This sub endoergic peak temperature was made into heat history temperature. 

[0054] (2) Intrinsic-viscosity polyester was dissolved in orthochromatic chlorophenol, and it measured 
in 25 degrees C. 

[0055] (3) At the time of 200% expanding, whenever [ stress (F200) and breaking extension ], from the 
direction of arbitration of a film sample and the direction of arbitration, and the film sample of the cross 
direction (direction to which 90 degrees inclined clockwise) which goes direct, the sample with a die 
length [ of 150mm ] and a width of face of 10mm was started in each direction, and it measured on 150- 
degree C conditions according to ASTM-D -882-81 (A law). It asked for whenever [ stress / at the time 
of 200% expanding of each direction /, and breaking extension ] from the obtained stress-strain curve. 
[0056] (4) The rate of a heat shrink (SR) 

After having cut the film for between the marked lines of the direction of arbitration of a film sample 
and the direction of arbitration, and the cross direction that goes direct to 10mm for 200mm, having 
hung the film sample in the die-length direction, adding the lg load in the die-length direction and 
heating for 30 minutes using 150-degree C hot blast, the die length between the marked lines was 
measured and the amount of contraction of a film was calculated by the percentage (%) as a' rate to the 
Hara dimension. In addition, what the film elongated indicated by minus (-). 
[0057] (5) A plane orientation multiplier (fn), a birefringence (deltan) 

The refractive index of a film was measured using the Abbe refractometer made from ATAGO by 
making a sodium D line (wavelength of 589nm) into the light source. It asked for the refractive index of 
n gamma of the direction of arbitration in a film plane, refractive-index [ of the longitudinal direction 
which goes to it direct ] nbeta, and refractive-index nalpha of the thickness direction, and asked for the 
plane orientation multiplier (fn) and the birefringence (deltan) by the following type, 
a fn=(ngamma+nbeta)/nalphadeltan=ngamma-nbeta(6) mean-particle-diameter film to resin -- plasma 
low temperature » ashing - it removes with an approach and a particle is exposed. Here, although resin 
ashes processing conditions, they choose the conditions from which a particle does not receive a 
damage. 5,000-10,000 particle numbers were observed for this under the scanning microscope, the 
particle image was processed with the image processing system, and it asked for mean particle diameter 
from the projected area diameter. When a particle was an internal particle, the film cross section was cut, 
the ultrathin section with a thickness of about 0.1-1 micrometer was produced, the photograph was taken 
for about 5,000 to 20,000 scale factor using the transmission electron microscope (ten sheets: 
25cmx25cm), and the diameter of mean dispersion of an internal particle was calculated from the 
projected area diameter. 

[0058] (7) Heat treatment for 100 degree-Cx 30 minutes was carried out for the film before printing 
nature printing, and silk printing of four colors was performed after that. After printing of each color, 
desiccation for 80 degree-Cx 30 minutes was performed, respectively. Printing nature was judged on the 
following criteria by the print quality at this time, and clearness. 
O : it is clear and printing gap of each color cannot be seen on visual level. 

**: Although gap of printing etc. can see a little on the level which brought the eye close to the distance 
of about 20cm, and was observed visually, the appearance is good in general on the level which left 
20cm or more and was observed. 

x: The printing gap by each color can see, and nonuniformity arises in printing, and an appearance is 

remarkably bad. 

(O, **:success, x: Rejection) . 

[0059] (8) The ABS plastics heated at 245 degrees C were slushed into the moldability film (injection 
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molding), and the household-electric-appliances touch panel with which the front face was covered with 
the film was produced. The shaping condition of the film at this time was observed visually, and it 
judged by the following criteria. 
O : an appearance is very good. 

**: Although some Siwa is observable, it is the level which is satisfactory practically. 

x: Fracture is observed by the film. Or big Siwa enters and an appearance is remarkably bad. 

(O, **:success, x: Rejection) . 

[0060] (9) Visual observation of the clearness of vacuum evaporationo gloss was carried out from the 
opposite side of a vacuum evaporationo side after vapor-depositing aluminum on a beautiful nature film. 
Here, the vacuum plating of aluminium sets a film in the vacuum evaporation system possessing a film 
traveller, and is run a film through a cooling metal drum. It vapor-deposits carrying out heating 
evaporation of the aluminum metal at this time. A transit film plane is made to carry out the 
condensation deposition of the aluminum metal, and a vacuum-plating-of-aluminium layer is formed 
and rolled round. The slit of the film which returned and rolled round after vacuum evaporationo and the 
inside of a vacuum evaporation system to ordinary pressure was carried out, and it considered as the 
vacuum evaporationo film. The thickness of the vacuum-plating-of-aluminium membrane layer of this 
vacuum evaporationo film was 45nm. With the transmission electron microscope (TEM), the thickness 
of a vacuum evaporationo membrane layer took a photograph of the cross section of a film on condition 
that the following, and measured it. 

****:- JEM[ by JEOL Co., Ltd. ]-1200EX observation scale-factor: - 400,000 time acceleration 
electronic: — lOOkV. 

The clearness of vacuum evaporationo gloss judged beautiful nature on the following criteria. 
O : vacuum evaporationo gloss is very clear. 

although **:vacuum evaporationo gloss is not a little clear ~ an exterior - it is satisfactory, 
x: Vacuum evaporationo gloss has bloomed cloudy and an appearance is remarkably bad. 
(O, **:success, x: Rejection) . 

[0061] (Example 1) As polyester, reduced pressure drying of the oxidization silicon particle of 1.0 
micrometers of mean diameters was carried out at 1 80 degrees C for 4 hours using the polyethylene 
terephthalate (magnesium compound and antimony compound system catalyst, intrinsic-viscosity 0.65 
dl/g, melting point of 257 degrees C) pellet contained 0.1% of the weight. Supplied the melting extruder 
after desiccation, extruded in the shape of a sheet from the slit-like die, it was made to stick to a mirror 
plane cooling drum by electrostatic impression (6kV), cooling solidification was carried out, and it 
considered as the non-extended sheet. First this non-extended sheet with 120-degree-C heating roller to 
a longitudinal direction after a preheating for 7 seconds at 105 degrees C in the 1st step 1.5 times, 1 15- 
degree-C heating roller performs extension 2.8 times the vertical total scale factor [ 1.87 times and ] of 
this in the 2nd step. After extending 2.9 times crosswise after a preheating for 6 seconds at the 
temperature of 95 degrees C furthermore in 1 15-degree-C heating zone, It was the 1st step, and it 
performed with the film temperature of 155 degrees C crosswise in 4% of relaxation, and the 2nd step, 
the film temperature of 236 degrees C performed heat treatment for 5 seconds each by 1% of relaxation 
crosswise, and the biaxial-stretching polyester film for shaping with a thickness of 75 micrometers was 
obtained. It evaluated by performing corona discharge treatment on one side of the obtained film. The 
result was shown in Table 1 . 

[0062] (Example 2) Using the pellet which blended the same polyethylene terephthalate 50 weight 
section as an example 1, and the polyethylenenaphthalate (phosphoric acid is added by making 
magnesium compound and antimony compound into catalyst, and they are polymerization, intrinsic- 
viscosity 0.69 dl/g, and the melting point of 270 degrees C) 50 weight section as polyester, the pellet 
was dried, the extruder was supplied, and the non-extended sheet was produced by the same approach as 
an example 1. After a preheating this non-extended sheet with 120-degree-C heating roller to a 
longitudinal direction for 6 seconds at 1 10 degrees C in the 1st step Subsequently, 1 .5 times, 1 15- 
degree-C heating roller performs extension 2.5 times the vertical total scale factor [1.67 times and ] of 
this in the 2nd step. It is 100 degrees C. Crosswise with the film temperature of 246 degrees C 2.9 times 
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at 1 15 degrees C in a longitudinal direction after a 6-second preheating in extension and the 1st step 4% 
of relaxation, It heat-treated for 5 seconds each by 1% of relaxation crosswise with the film temperature 
of 155 degrees C in the 2nd step, and the biaxial-stretching polyester film for shaping with a thickness of 
75 micrometers was obtained like the example 1 except having made other conditions into the 
conditions of Table 1. The result was shown in Table 1. 

[0063] (Example 3) As polyester, using the polyethylene terephthalate (an antimony system catalyst, 
intrinsic-viscosity 0.6 dl/g, melting point of 256 degrees C) which contains the alumina particle of 0.2 
micrometers of mean diameters 0.05% of the weight, the vacuum drying of the pellet was carried out for 
180-degree-C 4 hours, and supplied the melting extruder, extruded in the shape of a sheet from the slit- 
like die, it was made to stick to a mirror plane cooling drum by electrostatic impression (6kV), cooling 
solidification was carried out, and it considered as the non-extended sheet. A longitudinal direction and 
the cross direction this non-extended sheet at 120 degrees C after a 4-second preheating by 100 degrees 
C in the 1st step 1.5 times, Coincidence biaxial stretching is carried out by one 3.0 times the total scale 
factor [ 2.0 times and ] of this at 1 15 degrees C in the 2nd step, heat treatment ~ a longitudinal direction 
and the cross direction - the 1st step - the film temperature of 220 degrees C - 4% of relaxation, and 
the 2nd step - the film temperature of 155 degrees C ~ 1% of relaxation - it carried out for 3 seconds 
each and the biaxial-stretching polyester film for shaping with a thickness of 100 micrometers was 
obtained. It evaluated by performing corona discharge treatment on one side of the obtained film. The 
result was shown in Table 1 . 

[0064] (Example 4) Using what blended as polyester the polyethylene terephthalate 80 weight section 
and the polypropylene terephthalate (titanium system catalyst, intrinsic-viscosity 0.9 dl/g, lOEq [/t ] 
carboxyl end group, M/P=5) 20 weight section which were used in the example 1, reduced pressure 
drying of it was carried out at 150 degrees C for 5 hours, the extruder was supplied, and the non- 
extended sheet was produced by the same approach as an example 1. Subsequently, the biaxial- 
stretching polyester film for shaping with a thickness of 75 micrometers was obtained for this non- 
extended sheet like the example 1 after the preheating for 4 seconds at 95 degrees C except 1 15-degree- 
C heating roller having performed 1 .5 times, and 120-degree-C heating roller having performed 
extension 3.1 times the vertical total scale factor [ 2.07 times and ] of this to the longitudinal direction in 
the 2nd step in the 1st step. It evaluated by performing corona discharge treatment on one side of the 
obtained film. The result was shown in Table 1. 

[0065] (Example 1 of a comparison) the isophthalic acid 1 1 mol % copolymerization polyethylene 
terephthalate (a magnesium system + antimony system catalyst --) which contains a calcium-carbonate 
particle (0.1 % of the weight) with a mean particle diameter of 1.0 micrometers as polyester Intrinsic- 
viscosity 0.60 dl/g, a 25Eq [/t ] carboxyl end group, and the polyester that carried out the polymerization 
of M/P=6 are used. Extend to a longitudinal direction after a preheating for 6 seconds at 90 degrees C, 
and extension conditions are extended 3.1 times at 95 degrees C. After extending crosswise after the 6- 
second preheating at 1 10 degrees C and extending 3.1 times at 1 15 degrees C, biaxial-stretching 
polyester film with a thickness of 75 micrometers was obtained crosswise for heat treatment like the 
example 1 with the film temperature of 180 degrees C 2% of relaxation, and except having carried out 
for 5 seconds. It evaluated by performing corona discharge treatment on one side of the obtained film. 
The melting point of polyester film was 238 degrees C. The result was shown in Table 2. 
[0066] The polyethylene terephthalate of an example 1 is used as polyester. (Example 2 of a 
comparison) The roll which heated extension conditions at 100 degrees C after the preheating for 7 
seconds at 95 degrees C performs 3.5 times as many extension as this to a longitudinal direction. After 
extending 3.3 times at 1 15 degrees C crosswise after a preheating for 5 seconds with the temperature of 
115 degrees C furthermore, biaxial-stretching polyester film with a thickness of 75 micrometers was 
obtained like the example 1 at 210 degrees C with film temperature except having performed 5% of 
relaxation, and heat treatment for 5 seconds crosswise. It evaluated by performing corona discharge 
treatment on one side of the obtained film. The result was shown in Table 2. 
[0067] 
[Table 1] 
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[0068] 
[Table 2] 
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[0069] In addition, the notation of front Naka is as follows. 

PET : polyethylene terephthalate PEN : Polyethylenenaphthalate PPT : Polypropylene terephthalate 
PET/I: Isophthalic acid copolymerization polyethylene terephthalate F200a (0 degree) : it is stress (MPa) 
at the time of 200% expanding at 1 50 degrees C of the direction of arbitration of a film sample. 
F200a (45 degrees) : it is stress (MPa) at the time of 200% expanding at 150 degrees C of the direction 
of arbitration of a film sample, and the direction which inclined to the clockwise rotation 45 degrees. 
F200b (90 degrees) : it is stress (MPa) at the time of 200% expanding at 150 degrees C of the direction 
of arbitration of a film sample, and the direction which inclined to the clockwise rotation 90 degrees. 
F200b (135 degrees): It is stress (MPa) at the time of 200% expanding at 150 degrees C of the direction 
of arbitration of a film sample, and the direction which inclined to the clockwise rotation 135 degrees. 
SRa (0 degree) : 150-degree C rate of a heat shrink of the direction of arbitration of a film sample (%) 
SRa (45 degrees) : 150-degree C rate of a heat shrink of the direction of arbitration of a film sample, and 
the direction which inclined to the clockwise rotation 45 degrees (%) 

SRb (90 degrees) : 150-degree C rate of a heat shrink of the direction of arbitration of a film sample, and 
the direction which inclined to the clockwise rotation 90 degrees (%) 

SRb (135 degrees) : 150-degree C rate of a heat shrink of the direction of arbitration of a film sample, 
and the direction which inclined to the clockwise rotation 135 degrees (%) 
The semantics of the include angle under notation is as follows. 

[0070] 0 degree : The 45 degrees of the directions of arbitration of a film sample : The direction of 
arbitration of a film sample, and 90 degrees of directions which inclined to the clockwise rotation 45 
degrees : The direction of arbitration of a film sample, and 135 degrees of directions which inclined to 
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the clockwise rotation 90 degrees : So that the result of the direction table 1 to which 135 degrees 
inclined may show the direction of arbitration and clockwise rotation of a film sample The biaxial- 
stretching polyester film for shaping obtained in the examples 1-4 was a film excellent in both printing 
nature a moldability and beautifUl nature. On the other hand, as shown in Table 2, the polyester film 
obtained in the example 1 of a comparison had the low melting point, and was inferior in printing 
nature, a moldability, and all beautiful nature. Moreover, stress separates from the range of this 
invention at the time of expanding, and the film obtained in the example 2 of a comparison was inferior 
in a moldability and beautiful nature. 
[0071] 

[Effect of the Invention] With the biaxial-stretching polyester film for shaping obtained by this 
invention, the biaxial-stretching polyester film for shaping excellent in environment nature, dimensional 
stability, printing nature, a moldability, and beautiful nature can be offered. 



[Translation done.] 
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[0010] s^c. 4^a*feft*HBL&t«9fc 30 
»wc » yxxf^i lt h y * y 

[0011] *3MHtJBv^*slfyxx^i. 18^ 

yxxr^TfcoTfc. 2Sjy±c7)^ y ixf;W7i/ 

yKT-fo-?Ti>J:v^ Hme£|6l±$-fr££T. 

U < litf y x^y y v 7 9 u- h t y xf-y y 

^p-htoTVyK-e&.s. 

[0012] *i£Bg-cffiffl-rs^yxxx^{±. 

»*L<«0. 50 d 1/gfcLL. £4> 
KJf*L«i0. 55di/gjy±. tSfcfftlXti 
0. 6 0d 1/gJJltT'fcS. @3?ft£#0. 50dl 

[0013] *mnzm-t s^yx^tMSjits 
Kfc&fc vytfyffc&im, a^nt:-^ r^S- 
/r+mt&mm* riv^-^^i^zmmx- 50 



!&S§2 0 02-3 3 7 22 5 
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^-ct^^y^^i*. i-fy/wmmism: 

[0014] ^i.tf)B!«jEfc LT*?y/^3itftl!££3s 

a*»*rj6s-i»\ mz^y/^im&mm. y 

yft£ft£g»iiu ^I^^Sffl, «ffFC-£<0y'x 
f-yy^y a-;l^£;lfc&S£T*8i£KlE$^y 

[0015] ^^JSWi: LTSstaSfl* >J yft-£ftti# 
fcRRSSi-i&ua*. yygL 3Eyy8£5rfc'##£L<JB 

[0016] SBSESSfifcKU *5S^^'Jxx^l/ 

y^%) yy7c««??ap (§y«*%) obir 

0. 3^M/P^5 

'$^>t. M/PSOffii, 3 JiTFC#> S i: 7 -f ;PAct)4iS 
[ 0 0 1 7 ] --Kyx^x^+WiT^S^SO . 

^.tf^fcit^e^yy*, rra>f^yyx>. ^S!T 
/i^.&fl^y. ^BW^y^-t.. yyi!*;p>"> 
a. fiSSISAy^A. rtu^. Hii. **oy. ?u 

y. yijn-y, r^y;l«. ^^^y;l^. #'jxx 
t^/p. ^b'-^y-fe-y^^flbS^fc-rs^TDIS^ 

i-uy^ yyrj-y. r^y;mg. ^^^y;l«. .-K'J 
xXfiK ^'b'^/Ky-tfy^J-ffiiag^ti-i,^!^ 

m&?iizma±.mmLxi>£\.\ ^ 

fecoSam«»±, ^thT 0.01 5 0 WM%0& 

wx-b&zti)W&L\.\ 0. 0 iaa%*si-c&ii 
if. yjfr&mmimKZ&^mtfb*). 50 

[0018] *jfiWB<o^y xxt^7 ;i^A<oiu4itt. 
Miittaif jmit«js*»fe 245 mtTJ>&^#j> 

0. »*L<J424 5~2 7 0X:. * L<«2 

4 8t:~2 7 0X:T'J>S. H^*>'2 4 5iC**T2b* k 

[0019] ^It^UXXf^7 -f >VJ±<7>Wjkt\±. 

^mzm-mmmmk (dso^i »:#ia ( 1 s t 



5 

Run) m^mta^tt^v^-mfm^mtyf-^ 

[0020] ^m<7)^)auxf)Vy 4 ;PAti. ISM 

tt. mm. MKtt. ^^£tt£fi±s-es/ii*>^ 

F200a+F200bg200 ■ • - 5$I 
-l^SRa + SRbS4 ■ ■ jSII 

(ZZX\ F2 0 0alJl 5 0*Ctt>*tS7^;WA^ 
*"|6l<02 0 0%<*mjE* (MPa) . F200b(±F 
2 0 0a fcfitfTSil*|6lt:tJttl, 200 

(MPa). SRalil50lC. 3 0#£i>ttS 

F2 0 0ai:^r6|<^i)BIS*(%) . SRbJiSRa 

twn^hWiMizmh 1 5 or. 3 otf-e^sMsetB 
*(%)£*■$-). 

[ 0 0 2 1 ] sSi fciiiivc. j£»tt<9jiiA*£>. l 5 or 
izm h 7 4 /PAttS#l«iJ?> 2 0 0 %ti»©BflS?J ( F 2 
00a)tF200a fcttff-TSIS^liiJtfcftS 2 0 0 
%<*S^fJK* (F200b) <0»«2 0 0MPaia~FC 
ikSd^fibO. #^L<ttl8 0MPaiaT. #t«F 
*L<til50MPaJa-Fe*>£. «^tt?r#* 
l*JT%— fifft-tS^*^ .15 0 "Cfcii ftS 7 -r ;i^A 
&&fifa?>2 0 0%#ftBft5:>J (F200a)fcF20 

o a kum-mjjmz&vi 2 0 0 ( f 

2 0 0 b ) <Dgc9fe*t«A* 0 ~ 5 0 M P affcS «T t tf 
#£L<. #fc»*L<tt0~4 0MPa-CJ>S. 

[0022] seiifcijvvc. 15 ox:. 3 04H~i>»t& 

F2 0 0atPI*lfij^iJ|3E^$SRa (%) fcSRafc 

Wfi-t&ffijmz&m 1 5 or. 3 o#r<ogyRa$$ 

SRb (%) «i-l~4%<?5KHT*4^*5J) 
0. #*L<»i. -1-3%. #K#ifcL<{iO~2% 
-l*i?t;fcSV^t4£jli;tSfc. «M 

[00 2 3] *mtoX»*XrAr7 4frJ*0M 

Eisj^stt. 0. n~o. i5?$>&zttf. muz 

B&^*fifcikcO£*^#* U < . $ ?>£m b< 0 . 
12-0. 1 5. «Ftff*U<ttO. 12 0—0. 14 

[0024]$ ^tc. #*i6i^c7)ie«!tt. m-fmm* 

4 ;PACO^*lliI*^{i(i^|6jtC-PV^T 3 c mSfgT'ffi 
ffil«a&8t£ 1 0 Affl^UrlSScoa*:. Ibho&PO . 0 
2mTT*S^t*W*L<. $ Steffi L<JiO. 0 
l&T. #t»*L<fiO. 0 0 5JaTTft*. 
[0025] fcil^Wff^tt. 7$*- 

mmtmfocommmm (mmm n-o. 030 

-0. 00 1T&6ifc*<#£L<. $£>fc#iL<tt 
-0.-020 0. 003-C&S. 
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[0026] £tz. xJsf-fr7 4 frMi, 

J&BttOj5*»£. 1 5 OrtfcltS? -f^AffiEtfltOfc 
<kl/fi«^|n|tEff-r^1a*|filc7)8aST#^J. 

2 8 0 %tLh"Cj> 0 . L < li 3 0 0 %&L±X'f> 

IWF&LT7 4 fr&MtftvZ fc*««F&t& *)^f 
*\ $*>K»il 5 0°C\,Zt5tfh? 4)VJ±&Wiftil>t>'8f 
tH30{c4 5" <«v^r6l«86Br#efc 13 5" 

10 -ti$\<mmto%.<r>m\±. 5oo%&±?t>zztm 

*L<. J:0#*L<«5 6 0%JJLhT&S. 
[0027]$ £>fc. ^WJl^f;^ -f^Acr) 

&issu»*> 1 80-24 swimm £ u\ *s 

fc#£b<Ji2 0 0~24 5XrCJ>£. fUSMa^l 

8or*sf-c*Sfc^$^tt^iifl:L J ^<. i^2 

4 5X:*Ml& t7 4 /k&Wi* t^itS^rtltt*^ 

[ 0 0 2 8 ] &i>. ftKRBKfci. SH^aiiS^th 
(DSC) C01<jC#ia ( 1 st Run)BJffc:Jfc 

[ 0 0 2 9 ] £ Jt. #?B»WJ 4 ^A<7)J£ 

O^tLtT^&ifc^'ff^K. iOifiK«50- 

5 5%-CJ>-&. 

[0030]^^:. *^HB<7)^D xx-f^7 4 )VK<rM 
^A^i. ff*L<til 5%OT. ^fcffiL«il 0 

30 w. 

[0031] *m\<?)XV^Tt\>-74)VM±. 74)V 
A^(OWS"Jtt. JflXtt. g^tt^t'O^*^. 
5g^5 0mN/mja_h-C*S>It*«»*L<. $<?>t 
U * L < li 5 6 m N/m£LLT'& & . Itrfx^iBSS^ 5 
0mN/miiLhW7 ^ ;PA«. ^3^3?:^; i: {cj: 

[0032] £ t^m^)^)^.XT)V7 4 ;PAfc«. 
[ 0 0 3 3 ] ifc. *HHB<7)^U IXf/P7 4 ;PAti. 

wj^nStt^*^ . 7 4 )\>j±v> 6 o • mmffiRg. 

«. »*L«i6 0%ULt. ^t#tL«±9 0%fiUi 
50 X'hh. 
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[0034] *||BJJ<9;J?y xxx/l^ a )VUi. 7 4)V 
-603*/b>\ S^t#*L<{;i3 0-5 03:1/ 

[0035] ?mW)XVx.* c r)V7 < fV&ii. jK'Jx 
h^ktfX'Zh. 

[ 0 0 3 6 ] £fc . *^)!K'JxXf;l'7 4 )VMt. 

-24 5 88^&«t^£ft£i3&»S1giifc-t££ 
t*>-CSS. ^A<OWf »Si»i. fSKKK 

*Lfc*£. A/B. B/A/B. C/A/VbZVffi. 

[0037] #&BHWJ^fflril|®#tf 'Jxxf/^ 4 

?>&m&. mmtn&T. 1 0-5 0 0 jum-e&s i t 

^L<. 3^»fe:« ; *L<«15~3 0 0/xm-C* 
0. #K#iL.<l±2 0~2 0 0/zm-C&6. 
[0038] *3&h8<9jK 'Jxxf;l-7 4 ;WA<^Sg*a 

[0039] *»*>£g<Wf5Sfc l/CI±. PB*Z«l®#. 

[0040] ~«lffi#cO®#fg*f: UT{±. 
Wifm<7)1:ix?i\<?yl5nz. 1. 6-4. 2fgL#£L 
<ttl. 7-4. OfgT'&S. .r<7)i§£-, ^T^k 4@ 

[oo4i] it:. mmMmm,ooo%/.^2o 
Q,ooo%/-frX'i>&ztmm>\ it:. 

?ag+ ioo) x:&LTX'$>tM&M<7)&g.k^z>z ktf 

TZZtf. #2L«±80-1 7 OXlcomX-mWi-Z 
<7>tfiRi U\ 
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[0042] ZUzffiL^HmtLX. 1501C(C*> 

$>m&m-iztmin\ mti-ty^^^m 
RfoBnzt>&&v. *-rmisaTTgjy±. (t s + 

5 o ) WRoSHTig (m-^ftn) mwt. ££>tcm 
2sa-cT gw±, (Tg+ioo) xvxmmtcm 
mm-&zttfi&iL<m^L>tiz>. iSfgaMissiga 

Tl. 2-2. 0fgO®H. ^2SBT1. 5-2. 0 

10 -?Tt>±^. 

[0043] h 5- -«gff . 7 < >V 

j*<vmm£frozk&i&iU\ zmf&xmt. 
yv*. b&wt. mk^tvt:a~/v±m. m&tiw 

6 1 2 o-cia±2 4 srjaToffs^iast -r*.r t # 

X'Z&tf. WiKlil 80—24 5"CT&£>. 

[0044] i^ftfaa^iffs^^Bifc -ti. -r i: a< 

»*L<»il-6 0&Sfrdc7)*iJ:V>. & 
is, ib^immte7 <)VA$:Z<7>M&1j1iiit3£V/i 

ff^«-^f|6lfc:^LTllHl]aJiffoTt,J:<. -foa, m 
9m*fr~>Xi>£\,\ 

[ 0 0 4 5 ] »)Riiitt&S»fc-rS^A^. 2g 

vxtc^mmmY-y zmix 7 < >vj±zmmth 

ZttfMi U\ 1 5 OXrW&ffSJfcJKilitt 

^'it^rH^. mi gB»«SiV-y(i 1 8 oria±2 
4 5X:JaT<0ffiSOiaS. «t 0»i L < Ji 1 8 5m£ 
2 4 5x:OT. t<t:iff*t<«2i5x;m±24 5t: 

WTi: U ^2e@f»»ffllV-y{i 1 5 O^CtLtJI 1 8 

$^»tff*L<«3Sia±<o^^®iy-y5rg 

[0046] *wmimmzjmmxvjiXT-fr7 < 

SMg&iffcsg*^ m^hitxm^z-twx- 

txvmimittim&aimvzmz. mmiM* 
40 wmtft lx xmxox v 1x^7 -r >vj± ^as 0 ^ 

[0047] zzximmkLxte. mm. j-vt® 

50 -)mm&imm. r^v^-?^ 3 y^wmm. * 



(6) 
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vhxfrhmmM. vTSTtw-vmsmL *y 
>n&mmm. sbr*^^ sasrfAxv^a 

[0048] *3%HH<0SR?gfflZ«ig#,-K 'J xxf;P7 -r 
%££1Smizm^&ZkWTZ&. &i>. ££"C. 

At. mmzm. 

[004 9] tit. *m<7)jSMm-mmwxvx.xT 

[0050] m-4 V^-A^Y. tttiM >iS*?~s3 
[0051] *«HB<0O»fflz:ttg<Wf yxx-rH/7 * 

z<oi8MZfr\,\ mm. mt (mm?) . 
ins. *WH8<&3SiiWfk ^ws»ft lt* 

[0052] 

[mum a*:, ^wmm^mmiiz^mm-h 

\.\ t-r. mm0W£mts£tmmim£J3T&ji 
-r. 

[0053] im&rtmzm muma 

(DiW5i(Tm) . suusaft 

Seiko Instrment (») gjj^i3B»i#0rSSgD S 
CII9*Jft\ 7 4rt/Ai^5mg£3ajK>IHBi»K 

iox:/#-t*#iaLfcigso. i»i»iUBia«<ot-^«ag 
£H£ (Tm) t Lit. titmmm.it. i&#ia 
(1st Run) Litfen. «l*ittffl8<otr>-^a 

[0054] (2)®£fft& 

#yxx7^£:*;P77oa7*/-^tc8JWb. 2 5 

[0055] (3) 200%««©Bf|S^ (F200) . 



7 * ;^fjSS^msri6i*j Jtfffiftfrfti: atft*«6r 
im (■WHHOft:9 0* «v^|6j) tf>7-*/PAt«Ea> 

#:firfflfc:£3l 5 0mm, filOmmOHfftHD 1 )- 
tUU 15 0T#)*frT\ ASTM-D-882-81 

[0 0 56] (4)f»JKI»(SR) 

7 < A>Awm>&m3i$fc x v&mjm t mm- * mn 

10 1>n<OW&fal : S:2 0 0mmiz£*). 7 4^A£l0mmfc 

Lit®. SIBI3kO£3£«£U 7 * ^AcOJKj8fi£K 
^HJttSW^i: (%) "CSftfe. =5ri3. 

[0057] ( 5 ) BiSlfiHSR ( f n) . «g*f (A 
n) 

(M5 8 9nm) £3teMfc LT , 7 ^AC0®Ut$4) 

20 WBfcffofc. 7>r;kASBrt^)ffigjri6)<o®lff*nr. 

-eatEtT-rs«Kr[6]<oJSjf^n /9 t> ixm*wmm 

m (An) *««>fc. 

f n= (nr+njS) /no 

An = nr — n/9 

( 6 ) ^m=m 

7 4)Vj±t^mz7yxv^mmmxv&kL. 
m-zm&^t. ££T\ ssa&mi. wjbvr^w-- 
ijwaw^-^ftswwrv^feftsaHW-*. £^«- 

30 ^3HMSt;M5, 000-10, OOOffliSra 

mL.mBmm=fsmmm^xt^5. 000-2 

0, 000girmOT(10»::25cmX25 

cm) u rt»»?ww»a*raiaaj:oit«L 
[0 058] n) mm 

mmn? < 1 0 o-cx 3 o^<osy5ia5r lt. 

40 toy®.. 4fe0>s/*?8»l£trr>fc. #fe^EP8Wft 
tt. ^*l-flh.80iCX3 04^W«*ffofc. £Ofc§ 
«0W©Jf9S. IPBSfciO. JaTO»£T'Epl9iJtt<0¥llS 

V / ^P"«i9a»)X^sSf4fji^T5S»t6il43& t . 2 0 

50 x : #feT«>Biaxu#flait6*L. *fcis*ifcA?a« 



1 1 

[0059] <8)JdM 

(CX A:^. X . 
[0060] (9)JtKtt 

mmM<rm\z*&®mi,iz. zzx. rt^-v 
mmmm^-t-yht. ^ffl^mvy^irtx^m 

y4)VJ»*XV vYL%My 4)VJ±hL1z. Z\<?mMy 

* ivKvmv * -*ymmw&<mj*\t a s n mxh-o 

(TEM) fcTTE^frT^lif&LTifflSgL 

§S S:H*m^P(«c)SJEM-120 0EX 
«g<g3g : 4 077fg 
MSm'F: lOOkV. 

iz. 

(CX A X . 

[0061] (mtmi) ^'JXXr^fcLT. 

ai. o,um<7)iHtf£*ft?£o. ia*%^N-i>* 
ry^ty-fb^ft^MSE, @*ttSo . 6 5 d i /% . 

H£2 5 7T;) lSO'C^^ISE 
r-f*6S'--KRfc#WBU »«9flni (6kV) (=JD 

^fcfrflKsg i mx i 2 o Tan»n-;wrc 

1 . 5te. m2SBT'l 1 5»-W:t 1.87 

9 5U'6»mfM. 1 1 5-cmy-yxmHz 

2. 9timtoifz&. mxmzmmxy 4 iu*m. 
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1 2 

2 3 6X:tT(Sj-(Blt4%<«M. ^2S@-C7-f;PA 
fflgl 5 5X:tCT^|Sltl%£7)5l!^r#5^Tl,\ 
ff* 7 5 /i m^J^ffl-Wg^ 'Jx^x^7 4 

[0062] (mm2)^j^T)vtix.mm 
i tmt^^^n-uyruy^u-h 5 ommmixx/ 
xvxjrvv^ytv-Y {^^^Ait^mmx/ 
Ty^yit^m^fmtLX. vyWiZmuaLxm 

10 StttJSO. 69d H£270X;) 50S 

fftmatffi^LTHitWl fcP«c0*a-C*®ff 

is-hzimtiz. k^x. rnxmis-hS:. 1 1 o 
x:t68mifi, ^#*iiotc^ isaT'i 2ortigsi 

o-^trc 1 . 5fg. 8S2KBT1 1 5X:to%to->i>l l z 

xi. 67^&h-fjnsm2. 5fecmmfr\,\ 
i o ort-6*H^&. Ettffafc 1 1 5trc2 . 9mz 
mw. m l ®&xy 4 /PAiaS2 4 6t:cxfi2niifc:4 
%<05B5^. Si»H5rlB2SI'C7 -r^AiSSl 5 5Wz 

* i ffym-t uzwm. mm 1 1 mmiz lxbx-7 

5 ix m<nfcmmzMmWXVx.Xy-iVy 4 )VJ±Z&iz. 

[0 06 3] (mm3) iKi/xx-frt'fcLT. ¥ma. 

gO. 2^nK0T^5^S : PS-0. 0 5Sra-$rt~* 

^i^vy^-vy^v-Y {ry^ymm, H# 

SSS0. 6d 11^2 5 6X;) Srffl^\><^l^ 

•y 1 8 0X:41^gKS!jaiLT}§SlfftiJ«(C(j^ 

30 ( 6kV) fci OMffl^aH^AK:?^^^ 

b t Liz. ZWjmtois- V 5- 1 0 OV 

X4mmk. mijfotmij\°ituzmmxi2 

0X:tTl. 5fg. IB2©aTl 15rtT2. 0<g. 

h-?M&m3. o®xmmzMMt¥L. mmzm- 
*fotm)jfot tizmmsxy 4/^^122 ovx 
4%<&m. m2&axy 4fr&iag.i5 5x;xi%0> 

40 Ltz. 

[ 0 0 6 4 ] {mm4 ) XV iXf^i LX , ^6S^ 

1 Tfflv^^y x^-i^ yfi^7 ^ u- b 8 0 aa^tJi 

feSO. 9di/g. ^^v;^3iB»ioafi/hy, 

, m/p=5) 2omm.U£y')sy\ i Ltzi><nt:m^. z 
tizi 5ox:x5imwffimL. wmtzm&im& 
mitmmvmxjmtois-htimLtz. <z^x\ 
&tm#i'-h&. 9 5v.x4fmmtk. &tirtiiz 
^lSBfi 1 5°cmmv~Mzx 1 . 5©. $&2m 

50 X'l2 0X:Wku-tWZX2. 0 7#f. iEh-^Wg$ 



1 3 



3 . i teemmft ofcjgw-ii. njfcw 1 1 mmt ix 

[0 0 6 5] (JtS&flll) 4?'Jx^x^fcLT. 

ai. 0/xm^R^/i/i/^i.a^F (o. ^ 

M&gO. 6 0dl/g. *)l#*=/)\,&£m2 5%m/h 
M/P=6) fcfi^LfcsK'Jxx-r/l^fflVK S# 
9 0r-C6»Si^. JM£#|6|fc9 5-CT3 . 

ifgfcg«»u 1 1 oxzxewfimt. (SfrfaKl 1 5 

•cc 3 . 1 fg£g# LfctjL 7 i 1 8 

item tisiancL-c. 5umco-wmxvx** 

SI 
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W&te. 2 3 8 < CT*J>o£. tyR&X2(2i«Lfc. 
[0 06 6] (ifcfSfll2) tf'Jx^-r^fcLT. HSfcfll 
lc0<-K'jxf-l/yxL-7^U-h^fflv\ g#3fett£9 
STTCTiHffWfM*. 1 0 O^fcfllifcLfcn-^fcrCft 
33f|6jfc:3. 5fgc0g#£ffV\ 361=9X1 1 5^CT 

5*Hawa. la^rrftifcii l 5x:T3. 3<SSWL*: 
a. 7-f/uAiagT'2 1 ox:x-m^mz5%(^m. 5 
io »o«Maa*ffofcjaj«i. nifewifc^tux. 

[0067] 

[mi 





SttMl 


&£fl2 


£16013 


Hit #14 






0 




PET 


PET (50) 


PET 


PET (80) 














PEN(50) 




PPT (20) 












| is 1 )* 








sua 


(wtt) 




0. 1 0 


0. 05 


0. 0 5 


0. 0 8 


Mj5 Tm 


f« 




257 


2 6 3 


2 5 6 


2 4 8 




(dl/g) 




0. 6 6 


0. 67 


0.6 0 


0. 7 7 


B 




S*2* 


**2* 




2&24I 




II 




105tx7|fr 


notxst* 


100tx4$J> 


95tx4& 


# 




i#s*3«-fc* 


120PCx1.5 


120^x1.5 


120tx1.5 


115^x1.5 








115*2x1.87 


115^x1.67 


115^x2.0 


120tx2. 07 


ft 




k- 






2. 8 


2. 5 


(3- 0) 


3. 1 






*»aa - &m 


95^x6^ 


ICOtx 6f* 




95°CX6» 






zuta* - ft* 


115^x2.9 


115^x2.9 




115*2x2.9 






1 


74uas - on 


236ncx5» 


246% x 51^ 


220t:x3f» 


236°Cx 5f* 






« 


ftfl <H> 


4. 0 


4. 0 


4. 0 


4. O 






2 


7<mm - ma 


155t:x59 


155*fcx 5tt 


155"Cx3& 


155t:x5» 








*a (9*) 


1. 0 


1. O 


1. 0 


1. O 


C/im) 


7 5 


7 5 


75 


76 




F200a io* 


>+F200b nr i 


OtPa) 


16 5 


1 25 


145 


1 1 5 


-f 


F200a<4.>,4F200b.i»,- 


! «Pa) 


14 5 


1 1 5 


160 


115 i 


iU 


SRa 
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